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"BLEClEKflC SUBVEJIiAfJCE 3Y3TEHS T ' 



2he present invention Galatea to electronic surveillance 
systems, particularly, but not exclusively, to olaotronio 
surveillance measure CESM) reo«£verfl monitoring pulsed r&dar 
emissions in the centtaetrio {3 to 30 SEs) and mUlimetric 
j (30 to 300 OHa) wavelength ranges. 

BBM receivers operating in the ceatimetrio frequency 
range are mil known. For convenience they can tie classified 
into three schemes. The simplest arrangement conceptually 
eplite the frequency band with a. multiplexer end uges & baseband 

to HM CfO) for each frequency range* The others have in 

that a received pulsed radar eaia&ian is nixed dovrt to the seme 
Intermediate frequency band. Die difference between the achates 
lies in the oost, complexity and in the probability of detecting 
a pulsed radar mission otherwise termed tasking an intercept* 

15 If 1000 probability is desired then one oust use a scheme such 
as ia shown in Figures 1(a) or 1(b) of the accompanying drawings. 

Tigures 1<a) and tCb) the frequency rang* of interest 
is for example 1 to 18 BHs. In Figure 1(a) this frequency range 
ia divided Into a number of hands by aeons of bandpass filters 

35 10, .1a, 1*t and 1? which respectively pass 1 to Z OH a, 2 to 6 G5s t 
S to 10 GHa and 10 to Id SB's. Baoh of the channels 20 4 22, 2*f 
and 2$ associated with the filters 10, IS, 14 tod 1? has an 
amplifier 35 formed by amplifying stages 3?, 37, each providing 
typically 30 dfi of gain* Daoh amplifier 33 is adapted to amplify 

25 signals in the pass band of its associate filter TO, 12, Ik and 17. 
She ajnplifier signal is then applied to an instantaneous frequency 
measuring (HM) module ko Which provides an indication of the 
frequency of the reoaived signal on its output k2* In the case 
of Figure 1 Ca) the JFH module ia selected to be abla to measure 

W frequencies In its particular" channel Which means that no two 
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JFa modules **0 are the same, UK modules are taowi in this art 
but for thoe* unfamiliar with them It suffioea to say that in 
UH module measures the phase difference between two signal paths 
one of whiah comprises a calibrated length of ooaxial cable 
vhioh introduces A known phase shift Into A sig nal which has 
been paver split. A hybrid Junction arrangement connected to 
the output of the coaxial cable and to the other signal path 
indicates the phase difference between, the two signal paths and 
this is a dlreot measure of the frequency of; the incide nt signal* 

Is. Figure 1(b) the frequency range of 1 to 1 8 GHa is 
divided into a number of bends by steins of be&dpass filters 10a 
12 t 1*i ^ and 18 which respectively pass 1 to 2 (2s, 2 to 6 QHb, 
6 to 10 SHa t 10 to 1* QSz end 14 to 18 GHs* 3fe the cans of the 
filters 16 Bid 18 thsy are supplied from a common «eriel via 
a dlplewer* Each of the channels 20 , 22, 24 t 26 and 28 assooiatad 
with the filters 10 to 16, respectirely, Has an IF frequency of 
2 to 6 CHc which means in the case of the channels 20, 24, 26 
and 26 that frequency band translation if necessary. ?hi= can be 
achieved by superheterodyning. As sach of the channels 20, 2*, 
26 and 28 are tha same only the channel 20 will be described* In 
the case of the channel 22 this only differs from the other channels 
baaause no frequency translation la required* 

Bx the ohannal 20 the output of the bandpass filter 10 is 
mixed In a mixer 30 with a 7 GEss signal from a local oscillator 
32, !His output of the mixer 30 is amplified in an TJ amplifier 
34 formed by amplifying stages 36, 38, each providing typically 
3D dB of gain. Eie amplified signal is than applied to an 
instantaneous frequency measuring (DM) module vhich provides^ 
an indication of the frequency of the received si^sal on its output 
42* In this scheme the DM module (W) measures the frequency of 
the IF signal end then adds- oft or subtracts the local oscillator 
signal (if neosssary) to obtain the aotual frequency* ttallke the 
scheme 6hoim in Jigure 1(a), in Figure 1(b) the measuring range 
of the HM modules is tha same, namely 2 to 6 SHs. In order to 
tranmlate the input signal in ohannels 24, '26 and 28 to this range, 
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th»ir local oscillators respectively produce 12 <3Rz, 6 <2Ha and 
12 QHs. 

i 

Whilst these aohemae provide the probability of 100# 
intercept, good resolution and accuracy and good sensitivity, 
they have the disadvantage that they are expensive due to 
having ssvor&i parallel channels- and in the case of the achame 
shown In Figure 1(a) a aerlee of XFM module* have to be developed. 

Another known ISM scheme ia illustrated in Figure 2 of the 
" accompanying drawings tn which corresponding referenca numerals 
have teen used wherever appropriate to illustrate the same 
element* a* in Figures 1(a) and Kb) • As £& Figures Ka) and 
Kb)* the sohsma shown .in block schematic form in Figure 2 ia 
designed to make intercepts in the frequency range 1 to 18 GHe. 
She input signals are applied, from aay an antenna (not shown) to 
an input terminal 46, Instead of shaving 5 parallel channels 
as in Figure Kb), there Is a-sJngLa frequency translation stage, 
to be described later, & single IF amplifier 34 and a single IBM 
nodule 40 capable of frequency measurement in the range 2 to 6 GHa, 
the bandpaaa filtered signal being multiplexed to the signal 
translation stage or to the IF amplifier 34 if. no signal translation 
la neoeeeary. 

!Ehe signal at the input terminal 46 ia applied via a witch 
48 to each of the bandpass filters 10 to 18 in turn* Another 
witch 50 operated in synchronism .with the switch 45 connects 
the filters 10 » t4, 16 and 18 in turn to the signal translation 
stage which comprises a, mixer 'ja and local oscillators 32, 54, and 
56 wfclch respectively produce signals at 7, 8 and 12 OHa, the 
connection of any one of the local oscillators 32, 54 and 55 
to the fltixar 52 being enabled fay a switch 38* The outputs of the 
miser 32 and the bandpass filter 12 are connected to the IF 
amplifier via a switch £0, The awitohea 48, 50? 58 and 60 are 
controlled by a switch oontr oiler €2 which ensures that the 
appropriate bandpass filter 10 to 18 ia connected between the 
input terminal 46 and the mixer 52 and/or the IP amplifier and 
that'the correct looal oscillator 32, ?4 or 56 ia connected to the 
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mixer ?2. 

Whilst the scheme shown. In Hgure & is more economical on 
coiqpanjftntB compared to the schemes shorn in Figures 1(a) and 
1(b) ! the multiplexing or the bandpass filters 10 to 13 means 
that' the probability of an intercept Is reduced because one 
is only looking at each filter i<& a fifth of the time. 
Furthermore, the dwell tine in each band Should be the typical 
radar pulse repetition interval Cpri) for that band. Once an 
intercept has been aide the switch . controller 6Z oan lock the 
receiver to the particular filter .and obtain more detailed 
information on pulse vidthi pri and any scan patterns (sunh as pod 
variation, frequency variation etc,)* A further disadvantage of 
this system at milliaotric wavelength ranges is that the multiplexer 
switches W f 50 and 60 have to -be constructed in waveguide which 
is difficult and expansive and introduces substantial losses in 
the signal path. The switch kS can be omitted if each of the 
bandpass filters 10 to 16 has its ovnx antenna. 

It is on object of the present invention to provide an ESK 
receiver which has 4 high probability of intercept, ie economical 
on components and can vrark at higher frequencies than the prior 
art receivers described above. 

According to the present invention there is provided an 
electronic surveillance system in whioh & reoeivsd signal is 
applied to at least two parallel channels, the channels including 
frequency translating means each of Which includes neons for 
producing different local oscillator .(!£) signals which are so 
related that the upper sideband of the lower 10 frequency 
produced in one channel overlaps the lover sideband of the 
upper ID frequency produced in the other channel, amplifying 
mesne in each channel for amplifying the output of the frequency 
translating means, means associated with eaoh channel for 
deteotlng presenoe of a sideband signal in either or both channels, ■ 
and means responsive to the detection of a signal for connecting 
an instantaneous frequency measuring devioe to the selected* w 
dhearfblt 
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«eans of the system in aooordanoe with the present 
invention quite a wide frequenoy rang* 1b oovered using fewer 
ootnponente than la the errangeuent shown in figures 1<a) and 
1<b), Tint at the Baa* tint provides a high probability of 
detection and enables a single DM module of liaited bandwidth 
to cover a frequency rang© of greater bandwidth. 

Single pulse presence deteotlon with a probability of 
la obtainable by first and second LO signal producing 
means being- associated with eaoh of the signal translating 
means and switching means being provided for simultaneously 
switching between the first and second 10 signal producing means. 
The frequences of the LO signal producing aeons are such that 
the eldeban.de which nay be produced whan the first W aignal 
producing means are eeleoted interleave contiguously with the 
sidebands which any be produoei when the second 10 signal 
producing aeons are seleoted to cover the bandwidth of the 
Irequency range being surveyed, 

H desired the system may further comprise neans for 
frequency analysing a aignal in the saleoted channel, the frequency 
analysing means oomprieing a plurality of further channels, each 
having a bandpass filter, the pass bands of the filters being 
contiguous over the frequenoy range of the sideband of interest, 
further frequency translation means connected to the output of 
the bandpass filter and a detector for detecting the presence 
of a signal in its associated further channel, and switching means 
controllable in responso to the .deteotlon of a presence in one 
of the further channels for connecting said one further channel 
to the instantaneous frequenoy measuring device. 

Tha channels should be balanced as far as amplitude is 
conoerned, that is their static gain ©haraeteriatics should be as 
near as practically possible the same so that both give substantially 

the Same output. 

It is desirable to provide signal isolation between the 
mixers in eaoh channel to reduoe the risk, of the local osomator 
frequency of the complementary mixer appearing as an input 
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with « fix*! frequency offset* 

Jin order to avoid harmo&io generation at high input power 
levels and possible ambiguities in frequency njeaBurwnaiEV 
it may ba dwtred to limit tha input powar of the fundamental* 

limiting the input sower the Tiak of damaging the mixers 
by high power input signals is aim reduced. 

The present invention will now be described, by way of 
example, with reference to fflguro 3& to 53 of the accompanying 
drawings, wherein; 

yigure 5k is a frequency distribution diagram associated 
with the operation of an embodiment of the invention having fbtar local 
oscillators shown in Figure 3B, 

figure h is a frequency diatributicn diagram relating to 
a non-illustrated modification of the eufbodinent *hawn in figure 
JB having six looftl oscillators, and 

Figure $H ia a frequency distribution diagram associated 
with tha operation of another embodiment of the invention which 
can be implemented in one of two. ways as shown in Figure 5B. 

In tha following description corresponding reference 
numerala have been used to illustrate the same elements* 

Figures and 3B illustrate an embodiment of the present 
invention which is adapted to detect pulsed radar signals 
generally In the K-band (20 to- jiO GHs) although in fact it covers 
the range 18 to 42 QBs in two parts, 18 to 54 Sfla and 26 to 42 
GEa, bq will be described* 

The block schematic circuit show, in Figure ?B comprises 
an antenna 6k which ia coupled by way of a signal Waiter 66 
and a hybrid power splitter 67 to two parallel arranged mixes/ 
amplifier channels 68, 70. Bach channel 68, 70 respectively 
comprises an isolating device ?1 , ?a, a mixer 7?» 7^, and a two 
stage IP amplifier odnprisintf 30 dB amplif iers 73 f 77 and ?6, ?8# 
Tb* static gain dharaotariatisa of the pairs of amplifiers 75> 77 
and 76 f ?8 should ba substantially the soma* A delay device 79 
conrpriaing a coil of coaxial cable connects the output of the 
amplifier 78 to one fixed terminal of a two poaition switch 80 
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whose other fixed terminal is conneoted to the output of the 
enplifier 77. She output from the mdtoh 80 is connected to 
an HW module 8S capable of aeaauring frequencies in the range 
2 to 6 GHa« Logarithmic (log) video detectors 8? to 86 are 
connected to the output© of the mixers 73, 7^ and the amplifiers 
75 to 76 sad aerve the purpose* of .determining the presence 
of a signal in the channels 68 and/or 70 and the strength of 
tha signal. The log video detectors 63 to 68. are connected 
to a signal processing nodule $0 % vhioh may ocmprise a 
micro computer* Sbr the sake of olai-ity only the log video 
detectorp 86 and 88 haw been ahoun connected to the 
module 90. She outputs from tie module 90 may i&aluie 
indications of the presence of a signal, its pulse vidth and 
amplitude, a video output aad a signal to a logic znodule 92 
which amongst other thing* controls the operation of the switch 
80 between the channels 68 and ?0« If the antenna, $k is a 
scanning antenna then an indication of its angular position 
can bo provided by a shaft encoder 9* whose output, combined 
with the "presence" output from the nodule 90« can be ussd to 
•provide a situation displace of the emitter environment. 

Local oscillators HOI (2* GHz) and L02 (28 GHs) are 
oonneotabla to an Input port PI of 'the mixer 73 via « awitch 96* 
Similarly local oscillators LQ3 (32 GHzO end LCft (36 are 
correctable to an input port P2 of the miver 7* via a switch 98* 
The switches 96 1 98 are operated in synchronism so that either 
the Local oscillators L01 and L03 are selected or the local 
oscillators X02 and -Zhe choice of the local deciUator 
frequencies ie made having regard. to the measuring bandvidth 
of the HW module 62 and the fact that the tapper sideband (?) 
of .one frequency translated signal overlaps the lower sideband 
(L> of the other frequency translated signal, 9U» ie show 
In Figure 5A. where sidebands HI and L3 (26 to JO G&e) and sidebands 
U2 and IA (30 to 3^ CEs) overlap. 

Before desoribing the operation of the oircuit illustrated 
in Figure JB it is worth mentioning that the gains of the channels 
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68, 70 should be matched within spprexiaately 3 dfl cad that 
the outputs of the mixers 73 and 7k are filtered so that 
those iidebands lying In the fraquenoy range of maaauronent, 
that la 18 to <SB* and 26 to- te.QH*, are anrpliflei whereas 
any other signals am either "blocked or undergo little 
amplification. 

Jh describing the operation of the circuit shown in Figure 
3B f it Mill be assumed that the switches 96 and ?3 are in the 
positions dhown so that local oscillators KM and L03 are 
connected to their respective mixers 73* ?k* Consequently In 
the channel 68 the lover (LI) and tipper OH] sidebands of 
18 to 22 and 26 to 30 OTz are monitored and In the channel 
70 the lower and upper (P3) sidebands of 26 to 30 & 
to 38 GHe are monitored. Accordingly if a radar pulse having a 
frequency of 20 GHz is received by the antenna 6k than as it 
lies in the sideband L1 it will be amplified by fc the amplifiers 
75, 77* One or more of tha log video detectors 83, 83 and 87 
will detect the presence of «i signal so that the ewitdh 8a remains 
as set and the frequency of the translated 20 SHa input signal is 
measured by the- IBM modulo 82* She 20 GHa signal will also 
undergo frequency translation In the mixer. 7** but '.a* the output 
therefrom, does not lie within an acceptable band it will not 
be amplified and hence the presence of a aignal will not be 
detected by the log video detectors 8^, 86 and 88* 

If the received radar prulae lias a ffceauaney of 36 QHb then 
the channel 70 will be operative and the presence of a aignal will 
; be detected by one or wore of the log' video detectors 34, 66 and 
88, She signal processing module 90 notes that the signal has 
been detected in the channel 70 and instructs the logic module 
92 to change-over the switch 80 to its lower position* Tn order 
not to lose the signal in the channel 70 the 4elay devioe 79 
introduces a suffloiant tine delay that the switch 80..can operate. 
Thereafter the frequency is measured by the ISM nodule 82* 

If the received' radar pulse has a frequency of 28 0Rz so 
thai attar frequency translation' It lira 'in th« upp« aid*baod 



3/11/05, EAST Version: 2.0.1.4. 



5.8.81 9 ^ 'MB 32808 

« 

(01) from the mixer 73 an* the lower sidereal from the 
mixer 7^, then the log video detectors 4a both ohannele indicate 
a presence. In order to avoid the switch 80 being, forced to 
hunt between both channels, the signal preoeaBing nodule 90 
is progr am med 00 that the switch 80 remains swltohei to the 
channel 68. As before the^frequeaoy of the sideband iB measured 
in the EJM module 82. 

% & simple logic operation the illustrated system can 
determine if « si***! i fl **■ sideband XI, sideband U? or overlapping 

sidebands in, I£. 

She remainder of the 18 to. 42 QKe band is covered by 
operating the switches 96 «ad 98 so tbat the local oacillatore 
L02 and are connected to their reepeotiTe mixers 73i 3* 
thia condition the sidebands xi» 02, IA and. Ifc are of intoreat 
and the operation is aa exeaplif ied above in the case of palaed 
radar aignals lying in the 22 to 26, 3° to 3* and 38 to <*2 GHs 
bands. 

If the awitehaa 96 and 96 are clocked every 100 nanoseconds 
then there is a 50* probability of detecting the presenoe" of 
signals having pulse widths of 100 nanoseaonda or more. Ihe 
probability iB increased if the received signals oompriss a burst 
of pulsea, each pulse being of 100 nanoseconds or more. Onoe a 
presenoe has bean detected in one of the ohannels 68, 70, than 
the signal processing module 90 can -he arranged to hold the 
switches 80, 96 and 98 in the position in Wbioh the presence 
•was detected. Detailed analysis of the emitter can then be 
performed to determine any oharesterlatic modulation functions 
that will allow identification. . The receiver desoribad illustrates 
how a United bandwidth ISM module 82 can be used to detect and 
measure the frequency of an emitter in a band six tinea that of 
the module 82. More important it shows how an UK sen be used to 
monitor simultaneously & frequency range three times its own 
bandwidth and requires only aimple detect are and logic to resolve 
any possible ambiguitiea. Previously disclosed EBM receiver 
configurations can only simultaneously monitor a bandwidth equal 
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to that of the J3*U Thue across the present frequency range 
a single switched BW arrangement (equivalent to Figure 2) could 
only give 17# probability of intercept on. ft single pulse amission 
whereas the proposed nev configurate give* 500 probability of 
interoept using the mat JSHm 

The log video detectors 83 to 88 also sefrvie "an .additional 
purpose to that of measuring the.aigaal presence and this 1b 
to provide an indication of the amplitude of the eifcnal from the 
misers 73, 7**. She amplitude information ia uaeful in* determining 
the nearness of the source of iptdar -eoiselons and Aether tha 
source is approaching or reoeding. Dynamic range of signal 
aaplifioation is enhanced by having thre* log video detectors 
83, 85 and 87 and 84, 86 and 88 in each of the channel? 68, 70 
connected respectively to the output ef the mixer 73 « 7*i ttrst 
amplifier 75 or 76 and second amplifier 77 or 78, and summing 
their out put a* Any signal whose amplitude doea not exceed the 
threshold level of the third deteotor will not be niea*ured .because 
its presence will not have been detected. The JFK module 8a uses 
phase to measure frequency and in simultaneous signal situations 
it is preferable that the signal cm its input is saturated. 
Accordingly the static gains of the channels are matched as near 
em la possible. 

Other refinements in the circuit shorn in Figure JB include 
the signal limiter 66 which serves to protect the mixers 75 f ?k from 
large amplitude signals * and reduces the possibility of harmonica 
of incident signals being falsely registered as true signals* 

The power splitter 67 between the signal limit er 66 and 
the parallel channels 68, 70 may be implemented using a matched 
magic tee which gives 20 dB isolation between the channels* Xt is 
necessary to ensure adequate isolation between the mixers 73* 7^ end 
the pairs of local osoillatocrs L03» 10** and 101* L02 respectively, 
feeding the complementary mixers because the local oscillator frequency 
of the complementary mixer would appear aa a fcignsl with fixed 8 GHa 
offset. Ideally there should be a minimum of 6Q to 75 dB of 
isolation between the local oscillator port PI (or P2) and the 
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iaput 02 (or Q1) ta the elementary mixer. Shis can he achieved 
by the power split 67 provides 15 to 20 dB of isolation, and 
the isolating device* 71, 72 eaoh providing 20 dB «t the expense 
of an insertion lose of 1.5 , The BP to LO Isolation of the 
misers 73, 7* P»rtde a further 25 dB of isolation. In order 
that the non-connected looal oscillators 102, IC\ do not mix 
*ith the connected local osoillatera 101, 103 and present a 
false signal the isolation in switohoe 96, 98 should be of the 

erdsr 60 to 70 dB. 

In implementing the circuit shown in Fiffur* 3B tha 
ean be fabricated in ridge waveguide. 

Figure k is a frequency distribution diagram illustrating 
how signals in the frequency range 2f to 42 GHn oen be covered 
using an OT module capable of measuring frequencies in the range 
2 to k mm. Lacking at Figure 3B, the circuit would be basically 
the sans with the exception that there would be three local 
oscillators JM, 102, and K>3 cannectable in turn to the flixer 
73 in the channel 68 end three acre local oscillators ID*, L05 
and L06 oonneotable in turn to the aixer 7* in the channel 70. 
Reverting to Figure 4, the local oscillators 101 to 106 are 
multiplexed so that the presence of a signal in thim bend (24 
to 42 QfcO is initially checked "by considering the sidebands 
L1, D1, and IJh, then L2,. TO, JS-nnd U5 and finely 1*3, 
and U6. Once a presence has been detected in a sideband or 
sidebands then the signal processing module 90 can aedlfy the 
multiplexing of the local oscillators to allow aore detailed 
monitoring In the required frequency range, m the noraal node 
of operation the probability of intercepting a single puis* 
of pulsed radar signal is 33$*. This compares favourably with 
17# ob tain ed with a band switching arrangement. 

The embodiments illustrated in Figures 5A and 5B concern 
monitoring for the preaenoe of a signal in the frequency range 
60 to 108 Sfia which is ef festively the M-bend. TTp to the output 
of the. switch 80 the oircuit oomponents are essentially the same 
ma in Figure 3B although certain components have been emitted 
from figure 5B in the interests of simplicity of the drawtag. 
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If an HW module 100 capable of mBaaurin* frequenoiea 
in the range * to 12 GHx ia available than the output of the 
witch 80 ia connected to a baadpaaa filter 102 having a paaa 
bead of * to 12 SHfc. The output of this filter 102 ia 
connected to the IBM module-100. 

If an ZEH module 10* capable of measuring frequencies 
la, the ranee 1*5 to *.5 OHa ia" available than the arr&nganimt 
show in broken line box 106 oea be used. The output of the 
switch 80 ia conneoted to a field effect translator (PET) 
ampUf ier 108 which ia capable of amplifying signala in the 
range * to 12 6Hh- Tb«« bandpass filtera 112, 11* and 116 
are conneoted to a Junction 110 at the output of the IBS 
aaplifier 10 8. The pass bands of the filters 112, 11* and 11 6 
are raspeotively * to 6.6? <Hs, 6.67 to 9^ SHa and 9-3* to 12 CHs, 
The outputs of the filters 112, 11* and 116 are connected to 
respective misers 118, 120 and 123 having associated looal 
oscHUtara 124 (8.3* OBa),' 126 (5.0 <3Ha) and 128 (7.6? 5H»). 
The selection of the looal oscillator frequencies ia determined 
to the paaoband of the filters 112^ 11* and 116 and the measuring 
range of the IBM module 10*. Logarithmic video detectors 150, 
132 and 13* are provided to sense the preaenoe Of a aigoal in 
cna of the three signal paths from the bandpass filters 112, 11* 
and 116. When a signal ia detected than a switch 136 is switched 
to that path to conneot it to the IBM modul* 10* via a 1.6? to 
if.33 OHb bandpass filter 138, If neoessary delay devices (not 
shown) may be provided in the signal paths to the switch terminals 
bo that the signal will not be lost by the operation of the switch 
136. 

•Che operation of the illustrated olrouit ia much the same 
as that described with reference to Kgure 38 and accordingly it 
,rill not be repeated again in detail. The local ©scil3*tor B 101 
to respectively have the frequenoies 72, Bo, 88 and 96 GH* 
which means that with the switches 96, 98 In their' left hand 
position that the aidebarifls 11 (60 to 66 <Es>, XH, 13 (76 to 
8* <8fc) and U3 (92 to 100 GHa) are monitored, and in their right 
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hand positions that the sidebands 12 to 76 GHa), 02, 1* 
(84- to 92 <Hb) and tft (100 to 108 (3b) are monitored, Ey 
having two lcoal oeoillators associated with each channel €8, 70 
the probability of eenaing a single radar puis* la 50$. A« 
described before, if a presence is teased by the 105 video 
deteotors 83 to 68 then the switches 80, 96 and 98 oan be 
operated to provide a 100* probability of sensing a subsequent 
pulae having the sane frequency* In the signal path(a) up to the 
switch 60, the log video deteotora 83 to 88 will not only bare 
detected the presence of a signal but they would have analysed 
it for pulse width and pulse repetition interval (pri). 

JLs far as the measurement of the frequency of the detected 
signal presence is concerned than the output of the switch 80 ia 
either simply filtered In the bandpass filter 102 and has ita 
frequency measured by the DM module 100, or ia further analysed 
by the components in the box 106 as will now bs describe i. After 
amplification in the amplifier 108, the signal ia filtered end 
passed by one of the filters 112, 11^ 116. The signal then 
undergoes frequency translation. In one of the mixers 118, 120 and 
122 and the frequency cf the output signal from that mixer is 
measured by the DM module 10*f, the. switch 136 having- been operated 
in response to the detection of the signal presence by the 
appropriate- log video detector 130, 132, 13**. 

In the case of detecting a single 100 nS radar pulse, the 
probability of obtaining frequency information on a single pulse signal 
will be reduced to about 16% Although the possibility of detecting 
a signal presence is 5C#). Whilst In theory the multiplexing rate 
of the switches ?6, 98 end 13$ could be increased to increase the 
probability of detection of a single pulae, a limit is imposed 
by the DM modules currently available because they generally 
need a. pulse of 70 to 100 nS in order to be able to carry out a 
frequency -measurement. Obviously if the received pulses are of 
longer duration then the probability cf detecting a presence 

* Although th* do£cr£b*d end illuatratsd embodiment* h*ro tvo . 
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oJiozmels 68, 70, one could have more than two channels if the 
oost Bind eeqplaxity is justified* This stay be the caee if it 
1b daeired to detect the presence of two simultaneous signals 
having different frequencies. Tar example this could be done 

8 in Figure 5B "by adding a third channel with looal. oscillators 
having the frequencies 1CA- GHb and 112 (Ha. Ihen if two 
almultaneous radar pulses arrive at say 64 3Kb wad 95 GH*t the 
receiver will register a presence In all three channels and the 
signal processing module can identify the received signal as a. 

10 multiple firequenoy pulse si^ml. Other teohniques owl then T» 
adopted to identify the Individual frequencies. Without the 
third ofcannel, the receiver would have falsely registered the 
edaulteneous 6k end 9$ Off* edgnale as an 80*ffla signal. Another 
reason to add channels is to Increase both the instantaneous 

IB end overall frequency coverage vithout reducing the probability 
of intercept. 

At high input power lev*!*, harmonio generation by the 
mixers and IF amplifier chain can present a problem. The ISM 
module -will measure the largest signs! present and if the input 

29 power level is limited than this should always be the fundamental* 
• A margin of 10 dB fundamental to harmonic ratio is recommended 
to amid frequency ambiguities. 

Ih implementing tha receiver, in accordance with the present 
invmtioiL, the mixer operating in the 16 to hO SHe range oan ha fabrics^ 

25 ted ueing ridge waveguide techniques. However , in the case of the 
receiver shorn in Figure JB which almost covers an octave bandwidth 
at frequencies between 60 to 108 GBfc 4 tha mixers oan be oonetruoted 
in standard rectangular waveguide or f inline without recourse 
to ridge transitions or matching sections* 

W If desired each channel oan have its own antenna thereby 

avoiding the need for hybrid tee power splitter between the 
oonon antenna and the input to each" channel. 

- - . 

88 » 
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1. An electronic surveillance system in whioh a received 
Blgnal la applied to at lsast two parallel channale, the channels 
Including frequenoy translating means each of which ineluden 
mans for producing different local oscillator (Ifl) aigaale 
whioh are so related that the upper sideband of the lever Ifl 
frequenoy produced in. one oheanel overlaps the lower sideband 

of the upper 1/0 frequenoy produoeA in the other channel, 
amplifying neana In each channel - for amplifying the output of 
the. frequency translating means, "means associated with each 
channel for detecting presence of a sideband signal in either 
er both eheanele, and means responsive to the deteotiea of a 
signal for connecting an Instantaneous frequency measuring 
dsvioe to the seleoted ohennel* 

2. A system as oleiaad in Claim 1, wherein first and eeoond 
W signal producing means are aesoeiated with eaoh of the signal 
translating means, and switching means are provided for simultaneously 
switching 1 between the first and second LO aignal producing means, 

the frequencies of the LQ aignal producing means being such that 
the sidebands vhioh may be produoed when the firat 10 signal 
producing meana are selected interleave contiguously with the 
sidebands whioh may be produced when the second 10 signal producing 
means are seleoted to cover the bandwidth of the frequency range 
tooing surveyed. ' 

3. A system as claimed in Claim 2, further comprising means 
for frequency analysing a signal in the selected channel, the 
frequenoy analysing means comprising a plurality of further channels 
each having a bandpass filter, the pass bands of the filters being 
contiguous over the frequency range of the sideband of interest, 
further frequenoy translation means connected to the output of 
the bandpass filter and a detector for deteetlng the presence of 
a signal in its associated further channel, and switching means 
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controllable In. response to the detection of a preaence in one 
of the further ohannela for connecting said one further ohnnnel 
to the instantaneous fra^uency measuring device. 

A system as claimed in Claim 1, a or 3, wherein the 
etatio gains of the channels are matched* 

5, A sy stem as claimed in any one of Claims 1 to ^ further 

ooaprlsing aignal isolating means for Isolating the mixera in 
each ohannel. 

$. A ayatem as elaimed in any one of Claims 1 to 5, further 
ooasprifllng aignal limiting means for limiting the power level of 
the fundamental in the aignal present. ' 

7. An eleetronio surveillance system constructed and arranged 

to operate aubstantially as hereinbefore described with reference 
to Figures to 5* of the accompanying drawings. 
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Amendments to the olalna have bean filed as follows 
OIAIMS ; 

1. An electronic surveillance system in which a received 

aignal is applied to at least two parallel channels, each of the 
channels including frequency translating means which include 
a local oscillator (L0> eignal producing means, the local 
oscillator signals produced by each said producing mean* being 
such that different predetermined 10 signsla are applied 
contemporan«ou*ly to the frequency translating means in each channel i 
the contemporaneously applied LO aignala being 90 related that 
the upper, sideband of the lower LO frequency produced in one 
channel overlaps Che Lower sideband of the upper 10 frequency 
produced in the other channel, amplifying means in each channel 
for amplifying ibe output of the frequency translating me ana % 
means aesociited with each channel for detecting presence of a 
sideband signal in either or both channels, and means responsive 
to the detection of a signal for connecting an instantaneous 
frequency measuring device to the selected 
channel, 

2 # A system ae claimed in Claio 1 t wherein, first and second 

LO signal producing means are aseociatsd with eaoh of the signal 
translating means, and switching means are provided for simultaneously 
switching between the ttrst and second LO signal producing means, 
the frequencies of the LO signal producing means being euoh that 
the sideband* which may be produced when the first JA signal 
producing means are ©elected interleave contiguously with the 
sidebands which may be produced when the aeoond LO signal producing 
means are selected to cover the bandwidth of the frequency range 
being surveyed* 

3. A system as claimed in Clalo S, further oompriaing mean* 

for frequency analysing a signal in the aeleoted channel, the 
frequency analysing neons comprising a plurality of further channel* , 
each having a handpaae filter, the pass bands of the filters "being 
contiguous over the frequency range of the sideband of interest, 
further frequenoy translation means connected to the output of 
the bandpaea filter and a detector for detecting the presan.ee of 
s. signal in its associated further ohannel, end switching means 
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eoatroUable in response to the detection of a pawnee In cm. 
of the further channel* for ooaneoting said one further channel 
to the instantaneous frequenoy measuring devioe. 
if. A system a* olataed in Claim 1, 2 or 3, wherein the 
atatio sains of the channels are matched. 

5. A system aa claimed in any one of Claima 1 to 4, further 
oompriaing signal isolating means for isolating the mixera In 
eaoh channel. 

6. A system aa claimed in any one of Claims 1 to 3, further 
comprising signal limiting means ftr limiting the power level of 
the fundamental in the signal present. 

7. An eleotronio surveiUanoa system constructed and arpangad 
to operate substantially as hereinbefore described with reference 
to Figures to'^B of the accompanying drawings. 
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